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(54) Remote control system for seismic acquisition 



and from a remote location. The system also includes 
local equipment for transmitting and receiving commu- 
nication signals to and from the remote location. In this 
manner, the collection of seismic data at remote loca- 
tions can be controlled and monitored locally. 
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(57) A system for remotely controlling and monitor- 
ing the acquisition of seismic data. The system includes 
remote equipment for collecting seismic data and for 
transmitting and receiving communication signals to 
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Description 



[0001] This application is a continuation-in-part of 
provisional patent application serial number 

(attorney docket number 

1 4737.604) filed on August 7, 1 998. 

Background of the Invention 

[0002] This invention relates generally to remote con- 
trol systems, and in particular to remote control systems 
for seismic acquisition systems. 
[0003] Seismic acquisition systems are used to gath- 
er seismic data. Typically seismic acquisition systems 
are used to gather seismic data in remote locations all 
around the world. Furthermore, seismic acquisition sys- 
tems are commonly installed and operated on mobile 
platforms such as, for example, trucks, barges and 
boats. Existing seismic acquisition systems do not per- 
mit remote control and monitoring of the acquisition of 
seismic data. 

[0004] The present invention is directed to overcom- 
ing one or more of the limitations of the existing seismic 
acquisition systems. 

Summary of the Invention 

[0005] According to one aspect of the present inven- 
tion, a system for remotely controlling and monitoring 
the acquisition of seismic data is provided that includes 
a seismic data acquisition system, an Ethernet commu- 
nications interface, an ISDN router, a first ISDN commu- 
nications interface, a first ISDN converter, a first RS-422 
communications interface, a first microwave communi- 
cations transceiver, a second microwave communica- 
tions transceiver, a second RS-422 communications in- 
terface, a second ISDN converter, a second ISDN com- 
munications interface, an ISDN network, and a custom- 
er support center. The Ethernet communications inter- 
face is operably coupled to the seismic data acquisition 
system. The ISDN router is operably coupled to the 
Ethernet communications interface. The first ISDN com- 
munications interface is operably coupled to the ISDN 
router. The first ISDN converter is operably coupled to 
the first ISDN communications interface. The first RS- 
422 communications interface is operably coupled to 
the ISDN converter. The first microwave transceiver is 
operably coupled to the first RS-422 communications in- 
terface. The second microwave transceiver is operably 
coupled to the first microwave transceiver. The second 
RS-422 communications interface is operably coupled 
to the second microwave transceiver. The second ISDN 
converter is operably coupled to the second RS-422 
communications interface. The second ISDN communi- 
cations interface is operably coupled to the second IS- 
DN converter. The ISDN network is operably coupled to 
the second ISDN communications interface. The cus- 
tomer support center is operably coupled to the ISDN 



network. 

[0006] According to another aspect of the present in- 
vention, a system for remotely controlling and monitor- 
ing the acquisition of seismic data is provided that in- 

5 eludes a seismic data acquisition system, an Ethernet 
communications system, an ISDN router, an ISDN com- 
munications interface, an ISDN converter, an RS-422 
communications interface, a first satellite transceiver, a 
satellite, a second satellite transceiver, an ISDN net- 

10 work, and a customer support center. The Ethernet com- 
munications interface is operably coupled to the seismic 
data acquisition system. The ISDN router is operably 
coupled to the Ethernet communications interface. The 
ISDN communications interface operably coupled to the 

15 ISDN router. The ISDN converter is operably coupled to 
the ISDN communications interface. The RS-422 com- 
munications interface is operably coupled to the ISDN 
converter. The first satellite transceiver is operably cou- 
pled to the RS-422 communications interface. The sat- 

20 ellite is operably is coupled to the first satellite transceiv- 
er. The second satellite transceiver is operably coupled 
to the satellite. The ISDN network is operably coupled 
to the second satellite transceiver. The customer sup- 
port center is operably coupled to the ISDN network. 

25 [0007] According to another aspect of the present in- 
vention, a system for remotely controlling and monitor- 
ing the acquisition of seismic data is provided that in- 
cludes a seismic data acquisition system, an Ethernet 
communications interface, a first Ethernet radio trans- 

30 ceiver, a second Ethernet radio transceiver, a converter, 
a telephone system, a PSTN network, and a customer 
support center. The Ethernet communications interface 
is operably coupled to the seismic data acquisition sys- 
tem. The first Ethernet radio transceiver is operably cou- 

35 pled to the Ethernet communications interface. The sec- 
ond Ethernet radio transceiver is operably coupled to 
the first Ethernet radio transceiver. The converter is op- 
erably coupled to the second Ethernet radio transceiver. 
The telephone system is operably coupled to the con- 

40 verter. The PSTN network is operably coupled to the tel- 
ephone system. The customer support center is opera- 
bly coupled to the ISDN network. 
[0008] According to another aspect of the present in- 
vention, a system for remotely controlling and monitor- 

45 ing the acquisition of seismic data is provided that in- 
cludes remote equipment, local equipment, and a cen- 
tral command center. The remote equipment is operably 
coupled to the local equipment and is adapted to collect 
seismic data and to transmit and receive communication 

so signals. The local equipment is operably coupled to the 
remote equipment and is adapted to transmit and re- 
ceive communication signals. The central command 
center is operably coupled to the local equipment and 
is adapted to transmit and receive the communication 

55 signals and provide a user interface. 

[0009] According to another aspect of the present in- 
vention, a method of remotely controlling and monitoring 
the acquisition of seismic data is provided that includes 
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remotely transmitting and receiving communication sig- 
nals; locally transmitting and receiving communication 
signals; and locally providing a user interface to the 
communication signals. 

Brief Description of the Drawings 

[0010] Fig. 1 is a. schematic illustration of a first em- 
bodiment of a system for remotely controlling and mon- 
itoring the acquisition of seismic data. 
[0011] Fig. 2 is a schematic illustration of a second 
embodiment of a system for remotely controlling and 
monitoring the acquisition of seismic data. 
[0012] Fig. 3 is a schematic illustration of a third em- 
bodiment of a system for remotely controlling and mon- 
itoring the acquisition of seismic data. 
[0013] Fig. 4 is a schematic diagram of a fourth em- 
bodiment of a system for remotely controlling and mon- 
itoring the acquisition of seismic data. 
[0014] Fig. 6 is a detailed schematic diagram of the 
remote equipment used in the system of Fig. 4. 
[0015] Fig. 5a is a detailed schematic diagram of an 
alternative embodiment of the remote sensing -equip- 
ment used in the system of Fig. 4. 
[0016] Fig. 6 is a detailed schematic diagram of the 
local equipment used in the system of Fig. 4. 
[0017] Fig. 7 is a detailed schematic of the central 
command center used in the system of Fig. 4. 
[0018] Fig. 8 is a detailed schematic illustration of the 
system level interface between the local equipment and 
the remote equipment in the remote control systems for 
seismic acquisition. 

[0019] Fig. 9 is a detailed schematic illustration of the 
system level interface between the local equipment and 
the remote equipment in the remote control systems for 
seismic acquisition. 

Detailed Description of the Illustrative 
Embodiments 

[0020] A system for remotely monitoring and control- 
ling the acquisition of seismic data is disclosed. The sys- 
tem permits remote sensing, monitoring, and control of 
seismic data collection. In this manner, expert control, 
advice and interpretation of the collection and process- 
ing of seismic data can be provided for a plurality of re- 
mote sites from a single local command and control 
center. Although the detailed description of the illustra- 
tive embodiments is directed to the remote collection, 
monitoring and control of seismic data, the teachings of 
the present disclosure will have broad applicability to re- 
mote sensing, monitoring and control of processes gen- 
erally. 

[0021] Referring initially to Fig. 1, a system 100 for 
remotely controlling and monitoring the acquisition of 
seismic data includes a seismic data acquisition system 
105, an Ethernet communications interface 110, an IS- 
DN router 115, a first ISDN communications interface 
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120, a first ISDN converter 125, a first RS-422 commu- 
nications interface 130, a first microwave transceiver 
135, a second microwave transceiver 140, a second 
RS-422 communications interface 145, a second ISDN 

5 converter 150, a second ISDN communications inter- 
face 155, an ISDN network 160, a customer support 
center 165, and a corporate headquarters 170. 
[0022] The seismic data acquisition system 105 may 
comprise any number of commercially available seismic 

10 data acquisition systems such as, for example, a Sys- 
tem 2000, a System 2 or an RSR system, all available 
from Input Output, Inc. in Stafford, TX. 
[0023] In a preferred embodiment, the seismic data 
acquisition system .105 includes conventional equip- 

15 ment for the video conferencing, voice communication, 
fax communication, and data collection. In a particularly 
preferred embodiment the seismic data acquisition sys- 
tem 105 communicates in a conventional manner with 
the customer support center 165 and corporate head- 

20 quarters 170 via video, fax, audio, and data signals. 
[0024] The Ethernet communications interface 110 
may comprise any number of commercially available 
Ethernet communications interfaces. The Ethernet 
communications interface 11 0 is operably coupled to the 

25 seismic data acquisition system 1 05. The Ethernet com- 
munications interface 110 may be operably coupled to 
the seismic data acquisition system 105 using any 
number of commercially available interfaces such as, for 
example, 10 Base-T or 10 Base-2. In a preferred em- 

30 bodiment, the Ethernet communications interface 110 is 
operably coupled to the seismic data acquisition system 
105 using 10 Base-T. 

[0025] The ISDN router 115 may comprise any 
number of commercially available ISDN routers such as, 
35 for example, Ascend Pipeline 50 or Intel Express 8100. 
In a preferred embodiment, the ISDN router 115 com- 
prises an Ascend Pipeline 50. In an alternative embod- 
iment, an Ascend 75 may be substituted for the ISDN 
router 115. As will be recognized by persons having or- 
dinary skill in the art, ISDN refers to an industry standard 
protocol for communications. 

[0026] The ISDN router 1 1 5 is operably coupled to the 
Ethernet communications interface 110. The ISDN rout- 
er 115 may be operably coupled to the Ethernet com-" 

45 munications interface 1 1 0 using any number of commer- 
cially available interfaces such as, for example, 10 
Base-T. In a preferred embodiment, the ISDN router 1 1 5 
is operably coupled to the Ethernet communications in- 
terface 110 using 10 Base-T. 

50 [0027] The first ISDN communications interface 120 
may comprise any number of commercially available IS- 
DN communications interfaces such as, for example, IS- 
DN. As will be recognized by persons having ^ordinary 
skill in the art, the ISDN communications interface is an. 

55 industry standard interface. In a preferred embodiment, 
the first ISDN communications interface 120 comprises 
an ISDN interface. 

[0028] The first ISDN communications interface 120 



3 



# 

is operably coupled to the ISDN router 115. The first IS- 
DN communications interface 1 20 may be operably cou- 
pled to the ISDN router 115 using any number of com- 
mercially available interfaces such as, for example, 10 
Base-T. In a preferred embodiment, the first ISDN com- 
munications interface 1 20 is operably coupled to the IS- 
DN router 1 1 5 using 1 0 Base-T. 
[0029] The first ISDN converter 125 may comprise 
any number of commercially available ISDN converters 
such as, for example, DICA. In a preferred embodiment, 
the first ISDN converter 1 25 comprises a DICA available 
from Data Telemark. 

[0030] The first ISDN converter 125 is operably cou- 
pled to the first ISDN communications interface 120. 
The first ISDN converter 125 may be operably coupled 
to the first ISDN communications interface 120 using 
any number of commercially available interfaces such 
as, for example, ISDN. In a preferred embodiment, the 
first ISDN converter 125 is operably coupled to the first 
ISDN communications interface 120 using ISDN. 
[0031] The RS-422 communications interface 130 is 
operably coupled to the first ISDN converter 125. The 
RS-422 communications interface 1 30 may be operably 
coupled to the first ISDN converter 125 using any 
number of commercially available interfaces. As will be 
recognized by persons having ordinary skill in the art, 
RS-422 refers to an industry standard protocol for com- 
munciations. 

[0032] The first microwave radio transceiver 1 35 may 
comprise any number of commercially available micro- 
wave radio transceivers such as, for example, Cylink. 
The first microwave radio transceiver 135 is operably 
coupled to the RS-422 communications interface 130. 
The first microwave transceiver 135 may be operably 
coupled to the RS-422 communications interface 130 
using any number of commercially available interfaces. 
[0033] The second microwave radio transceiver 140 
may comprise any number of commercially available mi- 
crowave radio transceivers such as, for example, 
Cylink. The second microwave radio transceiver 140 is 
operably coupled to the first microwave radio transceiv- 
er 135. The second microwave transceiver 140 may be 
operably coupled to the first microwave radio transceiv- 
er 135 using any number of commercially available in- 
terfaces. 

[0034] The second RS-422 communications interface 
145 is operably coupled to the second microwave radio 
transceiver 140. The second RS-422 communications 
interface 145 may be operably coupled to the second 
microwave radio transceiver 140 using any number of 
commercially available interfaces. 
[0035] The second ISDN converter 1 50 may comprise 
any number of commercially available ISDN converters 
such as, for example, DICA. In a preferred embodiment, 
the second ISDN converter 1 50 comprises a DICA avail- 
able from Telemark. The second ISDN converter 150 is 
operably coupled to the second RS-422 communica- 
tions interface 145. 
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[0036] The second ISDN communications interface 
1 55 may comprise any number of commercially availa- 
ble ISDN communications interfaces. The second ISDN 
communications interface 1 55 is operably coupled to 

5 the second ISDN converter 1 50. The second ISDN com- 
munications interface 155 may be operably coupled to 
the second ISDN converter 150 using any number of 
commercially available interfaces. 
[0037] The ISDN network 160 may comprise any 

10 number of commercially available ISDN networks. The 
ISDN network 160 is operably coupled to the second 
ISDN communications interface 155. The ISDN network 
160 may be operably coupled to the second ISDN com- 
munications interface 155 using any number of corn- 
's mercially available interfaces. 

[0038] The customer support center 165 may com- 
prise any number of commercially available customer 
support centers. In a preferred embodiment, the cus- 
tomer support center 165 includes conventional equip- 

20 ment for the video conferencing, voice communication, 
fax communication, and data collection. In a particularly 
preferred embodiment the customer support center 1 65 
communicates in a conventional manner with the seis- 
mic acquisition system 105 and corporate headquarters 

25 170 via video, fax, audio, and data signals. 

[0039] The customer support center 165 is operably 
coupled to the ISDN network 1 60. The customer support 
center 165 may be operably coupled to the ISDN net- 
work 1 60 using any number of commercially available 

30 interfaces. 

[0040] The corporate headquarters 170 may com- 
prise any number of commercially available corporate 
headquarters. In a preferred embodiment, the seismic 
data acquisition system 105 includes conventional 

35 equipment for the video conferencing, voice communi- 
cation, fax communication, and data collection. In a par- 
ticularly preferred embodiment the corporate headquar- 
ters 170 communicates in a conventional manner with 
the customer support center 1 65 and the seismic acqui- 

40 sition system 1 05 via video, fax, audio, and data signals. 
[0041] The corporate headquarters 170 is operably 
coupled to the ISDN network 160. The corporate head- 
quarters 170 may be operably coupled to the ISDN net- 
work 160 using any number of commercially available 

45 interfaces. 

[0042] In a preferred embodiment, the system 1 00 in- 
cludes a plurality of local and remote sites that are inte- 
grated in a conventional manner into a network. In this 
manner, the monitoring and control of seismic accusa- 

50 tion at a plurality of remote sites can be networked and 
managed from a plurality of command and control cent- 
ers. 

[0043] Referring to Fig. 2, a system 200 for remotely 
controlling and monitoring the acquisition of seismic da- 
55 ta includes a seismic data acquisition system 205, an 
Ethernet communications interface 210, an ISDN router 
215, an ISDN communications interface 220, an ISDN 
converter 225, an RS-422 communications interface 
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230, a first satellite transceiver 235, a satellite 240, a 
second satellite transceiver 245, an ISDN network 250, 
a customer support center 255, and a corporate head- 
quarters 260. 

[0044] The seismic data acquisition system 205 may 5 
comprise any number of commercially available seismic 
data acquisition systems. In a preferred embodiment, 
the seismic data acquisition system 205 includes con- 
ventional equipment for the video conferencing, voice 
communication, fax communication, and data collec- 10 
tion. In a particularly preferred embodiment the seismic 
data acquisition system 205 communicates with the 
customer support center 255 and corporate headquar- 
ters 260 via video, fax, audio, and data signals. 
[0045] The Ethernet communications interface 210 15 
may comprise any number of commercially available 
Ethernet communications interfaces. The Ethernet 
communications interface 210 is operably coupled to 
the seismic data acquisition system 205. The Ethernet 
communications interface 210 may be operably coupled 20 
to the seismic data acquisition system 205 using any 
number of commercially available interfaces. 
[0046] The ISDN router 215 may comprise any 
number of commercially available ISDN routers. The IS- 
DN router 2 1 5 is operably coupled to the Ethernet com- 25 
munications interface 210. The ISDN router 21 5 may be 
operably coupled to the Ethernet communications inter- 
face 210 using any number of commercially available 
interfaces. 

[0047] The ISDN communications interface 220 may 30 
comprise any number of commercially available ISDN 
communications interfaces. The ISDN communications 
interface 220 is operably coupled to the ISDN router 
215. The ISDN communications interface 220 may be 
operably coupled to the ISDN router 215 using any 35 
number of commercially available interfaces. 
[0048] The ISDN converter 225 may comprise any 
number of commercially available ISDN converters. The 
ISDN converter 225 is operably coupled to the ISDN 
communications interface 220. The ISDN converter 225 *o 
may be operably coupled to the ISDN communications 
interface 220 using any number of commercially avail- 
able interfaces. 

[0049] The RS-422 communications interface 230 
may comprise any number of commercially available 45 
RS-422 communications interfaces. As will be recog- 
nized by persons having ordinary skill in the art, RS-422 
refers to an industry standard communications inter- 
face. The RS-422 communications interface 230 is op- 
erably coupled to the ISDN converter 225. The RS-422 50 
communications interface 230 may be operably coupled 
to the ISDN converter 225 using any number of com- 
mercially available interfaces. 
[0050] The first satellite transceiver 235 may com- 
prise any number of commercially available satellite 55 
transceivers. The first satellite transceiver 235 is oper- 
ably coupled to the RS-422 communications interface 
230. The first satellite transceiver 235 may be operably 



coupled to the RS-422 communications interface 230 
using any number of commercially available interfaces. 
[0051] The satellite 240 may comprise any number of 
commercially available satellites. The satellite 240 is op- 
erably coupled to the first satellite transceiver 235. The 
satellite 240 may be operably coupled to the first satellite 
transceiver 235 using any number of commercially 
available interfaces. 

[0052] The second satellite transceiver 245 may com- 
prise any number of commercially available satellite 
transceivers. The second satellite transceiver 245 is op- 
erably coupled to the satellite 240. The second satellite 
transceiver 245 may be operably coupled to the satellite 
240 using any number of commercially available inter- 
faces. 

[0053] The ISDN network 250 may comprise any 
number of commercially available ISDN networks. The 
ISDN network 250 is operably coupled to the second 
satellite transceiver 245. The ISDN 250 may be opera- 
bly coupled to the second satellite transceiver 245 using 
any number of commercially available interfaces. 
[0054] The customer support center 255 may com- 
prise any number of commercially available customer 
support centers. In a preferred embodiment, the cus- 
tomer support center 255 includes conventional equip- 
ment for the video conferencing, voice communication, 
fax communication, and data collection. In a particularly 
preferred embodiment the customer support center 255 
communicates in a conventional manner with the seis- 
mic acquisition system 205 and corporate headquarters 
260 via video, fax, audio, and data signals. 
[0055] The customer support center 255 is operably 
coupled to the ISDN network 250. The customer support 
center 255 may be operably coupled to the ISDN net- 
work 250 using any number of commercially available 
interfaces. 

[0056] The corporate headquarters 260 may com- 
prise any number of commercially available corporate 
headquarters. In a preferred embodiment, the corporate 
headquarters 260 includes conventional equipment for 
the video conferencing, voice communication, fax com- 
munication, and data collection. In a particularly pre- 
ferred embodiment the corporate headquarters 260 
communicates in a conventional manner with the seis- 
mic acquisition system 205 and customer support cent- 
er 255 via video, fax, audio, and data signals. 
[0057] The corporate headquarters 260 is operably 
coupled to the customer support center 255. The corpo- 
rate headquarters 260 may be operably coupled to the 
customer support center 255 using any number of com- 
mercially available interfaces. 
[0058] In a preferred embodiment, the system 200 in- 
cludes a plurality of local and remote sites that are inte- 
grated in a conventional manner into a network. In this, 
manner, the monitoring and control of seismic acquisi- 
tion at a plurality of remote sites can be networked and 
managed from a plurality of command and control cent- 
ers. 
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[0059] Referring to Fig. 3, a system 300 for remotely 
controlling and monitoring the acquisition of seismic da- 
ta includes a seismic data acquisition system 305, a first 
Ethernet communications interface 310, a first Ethernet 
radio transceiver 31 5, a second Ethernet radio trans- 5 
ceiver 320, a second Ethernet communications inter- 
face 325, a converter 330, a telephone system 335, a 
PSTN network 340, a customer support center 345, and 
a corporate headquarters 350. 

[0060] The seismic data acquisition system 305 may io 
comprise any number of commercially available seismic 
data acquisition systems. In a preferred embodiment, 
the seismic data acquisition system 305 includes con- 
ventional equipment for the video conferencing, voice 
communication, fax communication, and data collec- 15 
tion. In a particularly preferred embodiment the seismic 
acquisition system 305 communicates in a conventional 
manner with the customer support center 345 and cor- 
porate headquarters 350 via video, fax, audio, and data 
signals. 20 
[0061] The first Ethernet communications interface 
310 may comprise any number of commercially availa- 
ble Ethernet communications interfaces. The first Ether- 
net communications interface 310 is operably coupled 
to the seismic acquisition system 305. The first Ethernet 25 
communications interface 31 0 may be operably coupled 
to the seismic acquisition system 305 using any number 
of commercially available interfaces. 
[0062] The first Ethernet radio transceiver 315 may 
comprise any number of commercially available Ether- 30 
net radio transceivers. The first Ethernet radio transceiv- 
er 315 is operably coupled to the first Ethernet commu- 
nications interface 310. The first Ethernet radio trans- 
ceiver 31 5 may be operably coupled to the first Ethernet 
communications interface 310 using any number of 35 
commercially available interfaces. 
[0063] The second Ethernet radio transceiver 320 
may comprise any number of commercially available 
Ethernet radio transceivers. The second Ethernet radio 
transceiver 320 is operably coupled to the first Ethernet *o 
radio transceiver 31 5. The second Ethernet radio trans- 
ceiver 320 may be operably coupled to the first Ethernet 
radio transceiver 31 5 using any number of commercially 
available interfaces. 

[0064] The second Ethernet communications inter- 45 
face 325 may comprise any number of commercially 
available Ethernet communications interfaces. The sec- 
ond Ethernet communications interface 325 is operably 
coupled to the second Ethernet radio transceiver 320. 
The second Ethernet communications interface 325 so 
may be operably coupled to the second Ethernet radio 
transceiver 320 using any number of commercially 
available interfaces. 

[0065] The converter 330 may comprise any number 
of commercially available converters. The converter 330 55 
is operably coupled to the second Ethernet communi- 
cations interface 325. The converter 330 may be oper- 
ably coupled to the second Ethernet communications in- 



terface 325 using any number of commercially available 
interfaces. 

[0066] The telephone system 335 may comprise any 
number of commercially available telephone systems. 
The telephone system 335 is operably coupled to the 
converter 330. The telephone system 335 may be op- 
erably coupled to the converter 330 using any number 
of commercially available interfaces. 
[0067] The PSTN 340 may comprise any number of 
commercially available PSTN's. The PSTN 340 is oper- 
ably coupled to the telephone system 335. The PSTN 
340 may be operably coupled to the telephone system 
335 using any number of commercially available inter- 
faces. 

[0068] The customer support center 345 may com- 
prise any number of commercially available customer 
support centers. In a preferred embodiment, the cus- 
tomer support center 345 includes conventional equip- 
ment for the video conferencing, voice communication, 
fax communication, and data collection. In a particularly 
preferred embodiment the customer support center 345 
communicates in a conventional manner with the seis- 
mic acquisition system 305 and corporate headquarters 
350 via video, fax, audio, and data signals. 
[0069] The customer support center 345 is operably 
coupled to the PSTN 340. The customer support center 
345 may be operably coupled to the PSTN 340 using 
any number of commercially available interfaces. 
[0070] The corporate headquarters 350 may com- 
prise any number of commercially available corporate 
headquarters. In a preferred embodiment, the corporate 
headquarters 350 includes conventional equipment for 
the video conferencing, voice communication, fax com- 
munication, and data collection. In a particularly pre- 
ferred embodiment the corporate headquarters 350 
communicates in a conventional manner with the seis- 
mic acquisition system 305 and customer support cent- 
er 345 via video, fax, audio, and data signals. 
[0071] The corporate headquarters 350 is operably 
coupled to the PSTN 340. The corporate headquarters 
350 may be operably coupled to the PSTN 340 using 
any number of commercially available interfaces. 
[0072] In a preferred embodiment, the system 300 in- 
cludes a plurality of local and remote sites that are inte- 
grated in a conventional manner into a network. In this 
manner, the monitoring and control of seismic accqusi- 
tion at a plurality of remote sites can be networked and 
managed from a plurality of command and control cent- 
ers. 

[0073] Referring to Figs. 4-7, a particularly preferred 
embodiment of a system 400 for remotely controlling 
and monitoring the acquisition of seismic data includes 
remote equipment 405, a satellite 410, local equipment 
415, an ISDN communications interface 420, a PSTN 
communications interface 425, and a central command 
center 430. The system 400 provides video-conferenc- 
ing, two-way voice and data communications, and re- 
mote control and monitoring of seismic data acquisition. 
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I n a preferred embodiment, the satellite 41 0 is in geosta- 
tionary orbit above the Earth's equator at an altitude of 
22,000 miles. In a preferred embodiment, the ISDN 
communications interface 420 comprises a high-speed 
ISDN communication interface. The ISDN communica- 5 
tions interface 420 provides the communication link for 
video conferencing and seismic data and control sig- 
nals. The PSTN 425 may comprise any number of com- 
mercially available telephone systems. 
[0074] Referring to Fig. 5, the remote equipment 405 10 
includes sensors 502, data collection and control com- 
puters 504, an Ethernet hub 506, a VideoEXPLORER 
508, a voice communication interface 510, a Motorola 
M120 radio telephone base station 512, radio tele- 
phones 514, a telephone system interface 516, an RS- is 
422 interface 5 1 8, a local area network 520, another RS- 
422 interface 522, a voice/data/fax communications in- 
terface 524, another RS-422 interface 526, a Raydyne 
modem 528, a SierraCom transceiver 530, and a 1 .2m 
SierraCom Ku band satellite dish 532. 20 
[0075] The sensors 502 provide seismic signals and 
may comprise any number of commercially available 
seismic sensors. The data collection and control com- 
puters 504 receive and process the signals generated 
by the sensors 502, and control the operation of the sen- 25 
sors 502. The computers 504 may comprise any 
number of commercially available data collection and 
control computers such as, for example, Radisys. In a 
preferred embodiment, the data collection and control 
computers 504 comprise Radisys available from Input 30 
Output Inc. In a preferred embodiment, the data collec- 
tion and control computers 504 include interface cards 
that output signals in 10 Base-T format. 
[0076] The data collection and control computers 504 
are operably coupled to corresponding sensors 502. 35 
The data collection and control computers 504 may be 
operably coupled to the sensors 502 using any number 
of commercially available interfaces. 
[0077] The Ethernet hub 506 may comprise any 
number of commercially available Ethernet hubs such *o 
as, for example, Netgar EN 104, 3Com DCH 3406 or 
Intel OfficeConnect TP4. 

[0078] The Ethernet hub 506 is operably coupled to 
the data collection and control computers 504. The 
Ethernet hub 506 may be operably coupled to the data *5 
collection and control computers 504 using any number 
of commercially available interfaces such as, for exam- 
ple, 1 0 Base-T or 1 0 Base 2. 1 n a preferred embodiment, 
the Ethernet hub 506 is operably coupled to the data 
collection and control computers 504 using 10 Base T. 50 
[0079] The VideoEXPLORER 508 may comprise any 
number of commercially available video conferencing 
devices such as, for example, Tandberg, VTei or Pic- 
tureTel. In a preferred embodiment, the VideoEXPLOR- 
ER 508 comprises a Tandberg. 55 
[0080] The voice communications interface 510 inter- 
faces to an analog port of the interface 524 and provides 
two-way radio communication and may comprise any 



number of commercially available voice communication 
interfaces such as, for example, Motorola Radio Tele- 
phone Interconnect. In a preferred embodiment, the 
voice communication interface 510 comprises a Voice 
Auto Patch available from Motorola as part number 
MRTI 500x. 

. [0081] The radio telephone base unit 512 may com- 
prise any number of commercially available radio tele- 
phone base unit such as, for example, Motorola SM120. 
In a preferred embodiment, the radio telephone base 
unit 51 2 comprises a SM1 20 push-to-talk available from 
Motorola. 

[0082] The radio telephone base unit 51 2 is operably 
coupled to the voice communication interface 510. The 
radio telephone base unit 51 2 may be operably coupled 
to the voice communication interface 510 using any 
number of commercially available interfaces such as, for 
example, a Motorola Accessory Interface. 
[0083] The radio telephones 514 may comprise any 
number of commercially available radio telephones 
such as, for example, Motorola. In a preferred embodi- 
ment, the radio telephones 51 4 comprise a two-way Mo- 
torola radio telephone. 

[0084] The radio telephones 514 are operably cou- 
pled to the radio telephone base unit 512. The radio tel- 
ephones 514 may be operably coupled to the radio tel- 
ephone base unit 512 using any number of commercial- 
ly available interfaces such as, for example, FM radio. 
[0085] The telephone system interface 51 6 may com- 
prise any number of commercially available telephone 
system interfaces such as, for example, standard com- 
mercial telephone lines. 

[0086] The telephone system interface 516 is opera- 
bly coupled to the voice communication interface 510. 
The telephone system interface 516 may be operably 
coupled to the voice communication interface 510 using 
any number of commercially available interfaces. 
[0087] The interface 518 may comprise any number 
of commercially available communication interfaces. In 
a preferred embodiment, the interface 518 comprises 
an RS-422 communications bus operating at 112 kbps. 
The interface 518 is operably coupled to the VideoEX- 
PLORER 508. The interface 518 may be operably cou- 
pled to the VideoEXPLORER 508 using any number of 
commercially available interfaces. 
[0088] The local area network 520 translates the ran- 
dom access Ethernet protocol to serial data using the 
RS-422 protocol and may comprise any number of com- 
mercially available locally area networks. In a preferred 
embodiment, the local area network 520 comprises a 
Tiny Bridge available from RAD that generates a 128 
kbps RS-422 signal. 

[0089] The local area network 520 is operably cou- 
pled to the Ethernet hub 506. The local area network 
520 may be operably coupled to the Ethernet hub 506 
using any number of commercially available interfaces 
such as, for example, 10 Base-T or 10 Base-2. In a pre- 
ferred embodiment, the local area network 520 is oper- 
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ably coupled to the Ethernet hub 506 using 10 Base-T. 
[0090] The interface 522 may comprise any number 
of commercially available communication interfaces. In 
a preferred embodiment, the interface 522 comprises 
an RS-422 interface operating at 128 kbps. 
[0091] The interface 522 is operably coupled to the 
local area network 520. The interface 522 may be oper- 
ably coupled to the local area network 520 using any 
number of commercially available interfaces such as, for 
example, RS-422. In a preferred embodiment, the inter- 
face 522 is operably coupled to the local area network 
520 using RS-422. 

[0092] The voice/data/fax/video interface 524 com- 
bines receives and combines the signals from the voice 
communication system 510, video conferencing equip- 
ment 508, and the local area network 520 into a serial 
data stream in the RS-422 protocol for transmission to 
the modem 528. The interface 524 may comprise any 
number of commercially available voice/data/fax/video 
interfaces. In a preferred embodiment, the voice/data/ 
fax interface 524 comprises an Access Plus 100 voice/ 
data/fax/video multiplexer available from Nuera. 
[0093] The voice/data/fax/video interface 524 is oper- 
ably coupled to the telephone system interface 51 6, the 
interface 518, and the interface 522. 
[0094] The voice/data/fax/video interface 524 may be 
operably coupled to the telephone system interface 51 6 
using any number of commercially available interfaces. 
[0095] The voice/data/fax/video interface 524 is oper- 
ably coupled to the interface 518 . The voice/data/fax/ 
video interface 524 may be operably coupled to the in- 
terface 518 using any number of commercially available 
interfaces. 

[0096] The voice/data/fax/video interface 524 is oper- 
ably coupled to the interface 522. The voice/data/fax/ 
video interface 524 may be operably coupled to the in- 
terface 522 using any number of commercially available 
interfaces. 

[0097] The interface 526 may comprise any number 
of commercially available communication interfaces. In 
a preferred embodiment, the interface 526 comprises 
an RS-422 serial interface operating at 256 kbps. 
[0098] The interface 526 is operably coupled to the 
voice/data/fax/video interface 524. The interface 526 
may be operably coupled to the voice/data/fax/video in- 
terface 524 using any number of commercially available 
interfaces. 

[0099] The modem 528 provides a digitally modulated 
signal to the satellite transceiver 530 and may comprise 
any number of commercially available modems. In a 
preferred embodiment, the modem 528 comprises a Ra- 
dyne modem that provides a quadrature phase shift key- 
ing (QPSK) signal to the satellite transceiver 530. 
[01 00] The modem 528 is operably coupled to the in- 
terface 526. The modem 528 may be operably coupled 
to the interface 526 using any number of commercially 
available interfaces. 

[01 01] The transceiver 530 provides the proper trans- 
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mitted RF output power level and frequency for the as- 
signed satellite and may comprise any number of com- 
mercially available transceivers. In a preferred embod- 
iment, the transceiver 530 comprises a Ku Band trans- 

5 ceiver available from Sierra Com. 

[0102] The transceiver 530 is operably coupled to the 
modem 528. The transceiver 530 may be operably cou- 
pled to the modem 528 using any number of commer- 
cially available interfaces. In a preferred embodiment, 

10 the transceiver 530 is operably coupled to the modem 
528 using an L Band RF Link. 
[0103] The satellite dish 532 may comprise any 
number of commercially available satellite dishes. In a 
preferred embodiment, the satellite dish 532 comprises 

15 a 1 .2 m Ku Band self-positioning satellite available from 
Sierra Com as part number VPS-2. In a particularly pre- 
ferred embodiment, the satellite dish 532 automatically 
acquires and tracks with the assigned satellite. 
[0104] The satellite dish 532 is operably coupled to 

20 the transceiver 530. The satellite dish 532 may be op- 
erably coupled to the transceiver 530 using any number 
of commercially available interfaces. 
[0105] Referring to Fig. 5a, in an alternative preferred 
embodiment, the VideoExplorer 508 is replaced with a- 

25 video driver 534, a microphone 536, a video monitor 
538, a main camera 540, a doghouse camera 542, and 
a field camera 544. 

[0106] The video driver 534 may comprise any 
number of commercially available video drivers such as, 
30 for example, a Tandberg video driver. In a preferred em- 
bodiment, the video driver 534 comprises a Tandberg 
video driver. 

[0107] . The video driver 534 is operably coupled to the 
communication interface 51 8. The video driver 534 may 
35 be operably coupled to the communication interface 518 
using any number of commercially available interfaces. 
In a preferred embodiment, the video driver 534 is op- 
erably coupled to the communication interface 518 us- 
ing RS-422. 

40 [0108] The microphone 536 may comprise any 
number of commercially available microphones. 
[0109] The video monitor 538 may comprise any 
number of commercially video monitors such as, for ex- 
ample, NEC, ViewSonic or SONY. 

45 [0110] The main camera 540 may comprise any 
number of commercially available cameras such as, for 
example, SONY, Cannon or Axis. 
[0111] The doghouse camera 542 may comprise any 
number of commercially available cameras such as, for 

50 example, SONY, Cannon or Axis. 

[0112] The field camera 544 may comprise any 
number of commercially available cameras such as, for 
example, SONY, Cannon or Axis. 
[0113] The microphone 536, video monitor 538, main 

55 camera 540, doghouse camera 542, and field camera 
544 are operably coupled to the video driver 534. The 
microphone 536, video monitor 538, main camera 540, 
doghouse camera 542, and field camera 544 may be 
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operably coupled to the video driver 534 using any 
number of commercially available interfaces. 
[0114] Referring to Fig. 6, the local equipment 415 in- 
cludes a satellite transceiver 602, a serial interface 604, 
a Raydyne modem 606, an RS-422 interface 608, a 5 
voice/data/fax/video communications interface 610, a 
telephone system interface 612, another RS-422 inter- 
face 614, another RS-422 interface 616, an ISDN ter- 
minal adaptor 61 8, a tiny bridge 620, and an ISDN router 
622. 10 
[0115] The satellite transceiver 602 may comprise 
any number of commercially available satellite trans- 
ceivers. The satellite transceiver 602 is operably cou- 
pled to the satellite 410. The satellite transceiver 602 
may be operably coupled to the satellite 410 using any is 
number of commercially available interfaces. In a pre- 
ferred embodiment, the satellite transceiver 602 is op- 
erably coupled to the satellite 410 using Ku Band VSAT 
available from General Electric. 

[0116] The serial interface 604 may comprise any 20 
number of commercially available serial interfaces. The 
serial interface 604 is operably coupled to the satellite 
transceiver 602. The serial interface 604 may be oper- 
ably coupled to the satellite transceiver 602 using any 
number of commercially available interfaces. 25 
[0117] The modem 606 converts the received RF sig- 
nal to a serial data stream and may comprise any 
number of commercially available modems. In a pre- 
ferred embodiment, the modem 606 comprises a, Ra- 
dyne modem that converts the received RF signal into 30 
a serial data stream with a data rate of 256 KBPS using 
the RS-422 protocol. 

[0118] The modem 606 is operably coupled to the in- 
terface 604. The modem 606 may be operably coupled 
to the interface 604 using any number of commercially 35 
available interfaces. 

[0119] . The communication interface 608 may com- 
prise any number of commercially available communi- 
cation interfaces. In a preferred embodiment, the com- 
munication interface 608 comprises an RS-422 serial in- *o 
terface operating at 256 kbps. 

[0120] The interface 608 is operably coupled to the 
modem 606. The interface 608 may be operably cou- 
pled to the modem 606 using any number of commer- 
cially available interfaces. In a preferred embodiment, ^ 
the interface 608 is operably coupled to the modem 606 
using RS-422. 

[0121] The voice/data/fax/video communications in- 
terface 61 0 may comprise any number of commercially 
available voice/data/fax/video communications interf ac- 50 
es. In a preferred embodiment, the voice/data/fax/video 
communications interface 610 comprises a Nuera Ac- 
cess Plus 100 voice/data/fax/video multiplexer available 
from Nuera. In a preferred embodiment, the multiplexer 
610 provides output ports for network (video), audio and 55 
data. In a preferred embodiment, the multiplexer 610 I/ 
O ports support video data transfers at 112 kbps, data 
transfers at 128 kbsp, ,and audio at 8 kbps. 




[0122] The voice/data/fax/video communications in- 
terface 61 0 is operably coupled to the interface 608. The 
voice/data/fax/video communications interface 610 may 
be operably coupled to the interface 608 using any 
number of commercially available interfaces. In a pre- 
ferred embodiment, the voice/data/fax/video communi- 
cations interface 610 is operably coupled to the interface 
608 using an RS-422 serial interface protocol. 
[0123] The telephone system interface 61 2 may com- 
prise any number of commercially available telephone 
system interfaces such as, for example, a standard tel- 
ephone line. The telephone system interface 612 is op- 
erably coupled to the voice/data/fax/video communica- 
tions interface 61 0. The telephone system interface 612 
may be operably coupled to the voice/data/fax/video 
communications interface 610 using any number of 
commercially available interfaces such as, for example, 
a standard two-wire analog telephone line. 
[0124] The communications interface 614 may com- 
prise any number of commercially available communi- 
cations interfaces. In a preferred embodiment, the com- 
munications interface 614 comprises a RS-422 serial 
communications protocol operating at 128 kbps. 
[0125] The interface 614 is operably coupled to the 
voice/data/fax/video communications interface 610. 
The interface 61 4 may be operably coupled to the voice/ 
data/fax/video communications interface 610 using any 
number of commercially available interfaces. 
[0126] The communications interface 616 may com- 
prise any number of commercially available communi- 
cations interfaces. The interface 616 is operably cou- 
pled to the voice/data/fax/video communications inter- 
face 610. The interface 616 may be operably coupled 
to the voice/data/fax/video communications interface 
610 using any number'of commercially available inter- 
faces. In a preferred embodiment, the interface 616 is 
operably coupled to the voice/data/fax/video communi- 
cations interface 610 using RS-422. 
[0127] The ISDN terminal adaptor 618 may comprise 
any number of commercially available ISDN terminal 
adaptors. The ISDN terminal adaptor 618 is operably 
coupled to the interface 616. The ISDN TA 618 may be 
operably coupled to the interface 61 6 using any number 
of commercially available interfaces. 
[01 28] The tiny bridge 620 may comprise any number 
of commercially available communications interfaces. I n 
a preferred embodiment, the tiny bridge 620 comprises 
a Tiny Bridge available from RAD that converts the RS- 
422 signal to a 10 base T for connectivity to the ISDN 
router 622. 

[0129] The tiny bridge 620 is operably coupled to the 
interface 61 4. The tiny bridge 620 may be operably cou- 
pled to the interface 614 using any number of commer- 
cially available interfaces. 

[0130] The ISDN router 622 may comprise any 
number of commercially available ISDN routers. In a 
preferred embodiment, the ISDN router 622 comprises 
an Ascend 75 available from Ascend as part number 
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Pipeline 75. 

[0131] The ISDN router 622 is operably coupled to the 
tiny bridge 620. The ISDN router 622 may be operably 
coupled to the tiny bridge 620 using any number of com- 
mercially available interfaces such as, for example, 10 
Base-T or 10 Base-2. In a preferred embodiment, the 
ISDN router 622 is operably coupled to the tiny bridge 
620 using 10 Base-T. 

[0132] The PSTN 425 is operably coupled to the in- 
terface 612. The PSTN 425 may be operably coupled 
to the interface 612 using any number of commercially 
available interfaces. In a preferred embodiment, the 
PSTN 425 is operably coupled to the interface 61 2 using 
a standard telephone network. 
[01 33] The ISDN 420 is operably coupled to the ISDN 
router 622 and the ISDN TA 61 8. The ISDN 420 may be 
operably coupled to the ISDN router 622 using any 
number of commercially available ISDN interfaces. 
[0134] The ISDN 420 may be operably coupled to the 
ISDN TA 618 using any number of commercially avail- 
able ISDN interfaces. 

[0135] Referring to Fig. 7, the central command cent- 
er 430 includes a telephone system 702, an NT-1 inter- 
face 704, a video conferencing system 706, an ISDN 
router 708, and data analysis equipment 710. 
[0136] The telephone system 702 may comprise any 
number of commercially available telephone systems. 
The telephone system 702 is operably coupled to the 
PSTN 425. The telephone system 702 may be operably 
coupled to the PSTN 425 using any number of commer- 
cially available interfaces. 

[0137] The interface 704 may comprise any number 
of commercially available communications interfaces. In 
a preferred embodiment, the interface 704 comprises 
an NT-1 adaptor. The interface 704 is operably coupled 
to the ISDN 420. The interface 704 may be operably 
coupled to the ISDN 420 using any number of commer- 
cially available interfaces. 

[01 38] The video conferencing system 706 may com- 
prise any number of commercially available video con- 
ferencing systems. In a preferred embodiment, the vid- 
eo conferencing system 706 comprises a Tandberg vid- 
eo conferencing system. The video conferencing sys- 
tem 706 is operably coupled to the interface 704. The 
video conferencing system 706 may be operably cou- 
pled to the interface 704 using any number of commer- 
cially available interfaces. 

[0139] The ISDN router 708 may comprise any 
number of commercially available ISDN routers. In a 
preferred embodiment, the ISDN router 708 comprises 
an Ascend Pipeline 75 available from Ascend as part 
number Pipeline 75. In a preferred embodiment, the IS- 
DN router 708 converts incoming data to 10 base-T for 
transmission to the data analysis equipment 710. The 
ISDN router 708 is operably coupled to the ISDN 420. 
The ISDN router 708 may be operably coupled to the 
ISDN 420 using any number of commercially available 
ISDN interfaces. 
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[0140] The data analysis equipment 710 may com- 
prise any number of commercially available data anal- 
ysis equipment such as, for example, any personal com- 
puter loaded with conventional data analysis software. 

5 [0141] The data analysis equipment 710 is operably 
coupled to the ISDN router 708. The data analysis 
equipment 710 may be operably coupled to the ISDN 
router 708 using any number of commercially available 
interfaces. In a preferred embodiment, the data analysis 

10 equipment 710 is operably coupled to the ISDN router 
708 using 10 Base-T Ethernet. 
[0142] In a preferred embodiment, the system 400 in- 
cludes a plurality of local and remote sites that are inte- 
grated in a conventional manner into a network. In this 

15 manner, the monitoring and control of seismic accusa- 
tion at a plurality of remote sites can be networked and 
managed from a plurality of command and control cent- 
ers. 

[0143] Referring to Figs. 8 and 9, the system level in- 
20 terface 800 between the local equipment and the remote 
equipment in the remote control systems 1 00, 200, 300, 
and 400 for seismic acquisition will now be described. 
The system level interface 800 includes local equipment 
802, remote equipment 804, and communication links 
25 806. 

[0144] The local equipment 802 environment includes 
connectivity to the system environment 808, the desktop 
environment 810, applications 812, and communica- 
tions servers 814. Similarly, the remote equipment 804 

30 environment includes connectivity to the system envi- 
ronment 808, the desktop environment 810, applica- 
tions 812, and communications servers 814. The local 
and remote equipment in the system may be operably 
coupled using conventional networking, desktop, com- 

35 munications and applications software and hardware in 
a conventional manner. 

[0145] As illustrated in Fig. 9, in a preferred embodi- 
ment, the logical connectivity links are transparent to the 
desktop and application environments. Graphical user 

40 interfaces, processes, data services 910 and event 
services 915 are handled by conventional translation 
encoding servers 920 communicating in a conventional 
manner to a thin-client interface 905 of the desktop and 
applications environments. The encoding methodology 

45 (e.g., raw, frame buffering, digitization, cell copy, etc ...) 
and the protocol (e.g., TCP/IP, JPEG, MPEG, etc..) are 
selected to match the data type and application access 
methodology (e.g., E-Server, ORB, Client-Server, 
MOM, xDSL, etc ...) in a conventional manner. As will 

so be recognized by persons having ordinary skill in the art, 
this provides increased flexibility in defining the system 
configuration. 

[0146] In a preferred embodiment, conventional net- 
work computing software is used in a conventional man- 
55 ner to interface platform dependencies such as operat- 
ing systems (e.g., Unix, Windows95 and NT, OS2, etc..) 
and graphical user interface displays and other desk- 
tops (e.g., X-Window, Win32, etc ...) with the distributed 
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communication services. ORL/Virtual Network Comput- 
ing is preferably used with Unix/X and Windows/Win32 
and Java Applets in a conventional manner to provide 
a remote desktop display and interaction. Virtual Net- 
work Computing is supplied as OpenSoftware from Ol- 
ivetti Research Laboratory. Virtual Network Computing 
can be integrated into conventional marine and seismic 
acquisition systems with conventional modifications to 
the configuration. HyperAccess 2000 available from 
Hilgraeve Inc. provides similar capabilities for the PC/ 
OS2 environment for the System 2000. Both Virtual Net- 
work Computing and HyperAccess 2000 utilize a main 
server running at the local system with thin-clients at the- 
remote, end-point systems, and both communicate us- 
ing standard EtherNet/TCP/IP communications sys- 
tems. In a preferred embodiment, all display and input 
devices are also reflected to the remote systems in a 
conventional manner. 

[0147] The integration and application of remote ac- 
cess and control of a seismic acquisition system pro- 
vides the customer with products that will have a major 
impact upon field and customer operations and costs. 
At present, many activities must be performed on site 
and manually. Remote access and control will provide 
real-time viewing of system status, multipoint system 
control, as well as white-board, voice and video com- 
munications. Furthermore, a plurality of remote and lo- 
cal sites can be networked to provide an integrated sys- 
tem approach to control and management of seismic ac- 
quisition. 

[0148] Some examples of the general categories of 
applications and products provided by the present sys- 
tem include monitoring, control, and support. The mon- 
itoring functions include monitoring of: multiple projects, 
daily status and crew performance, data quality and 
equipment testing and tracking, acquisition procedures 
and parameters, personnel activities and safety. The 
control functions include control of: multi-site, multiple 
prospect coordination, direct interaction with real crews 
at remote sites, full remote system command and con- 
trol, synchronized control of multi-vessel, multi-site ac- 
quisition. The support functions include support of: re- 
mote system support and on-line maintenance, remote 
software release management, remote on-line docu- 
mentation and bulletin boards, ability to establish cus- 
tomer support centers with remote training, virtual inter- 
action with real work crews, and built-in communications 
and conferencing. The seismic monitoring functions in- 
clude: real-time monitoring, and daily or other periodic 
wrap-up reports or logs. 

[01 49] The present system will reduce travel time and 
costs for companies and their personnel. The present 
system will also increase the availability of expert per- 
sonnel for decision making and problem solving. The 
present system will also reduce the time for seismic 
monitoring, control and report delivery. The present sys- 
tem will also increase quality control by allowing more 
people access to the system and data. The present sys- 
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tern will also increase acquisition efficiency by allowing 
centralized control. The present system will also permit 
immediate problem solving support and automatic re- 
mote auditing. The present system will also provide the 
5 customer will better and faster service. The present sys- 
tem will also reduce errors and increase the ease of re- 
mote observation. 

[01 50] A system for remotely controlling and monitor- 
ing the acquisition of seismic data has been described 

10 which provides a flexible approach to providing remote 
control and monitoring of seismic data acquisition at a 
plurality of remote locations. The system may be con- 
figured in a plurality of different configurations that allow 
the system operating cost and access speed to be op- 

15 timized for a particular location. 

[0151] Although illustrative embodiments of the in- 
vention have been shown and described, a wide range 
of modification, changes and substitution is contemplat- 
ed in the foregoing disclosure. In some instances, some 

20 features of the present invention may be employed with- 
out a corresponding use of the other features. Accord- 
ingly, it is appropriate that the appended claims be con- 
strued broadly and in a manner consistent with the 
scope of the invention. 

25 

Claims 

1. A system for remotely controlling and monitoring 
30 the acquisition of seismic data, comprising: 

a seismic data acquisition system; 

an Ethernet communications interface opera- 

bly coupled to the seismic data acquisition sys- 

35 tern; 

an ISDN router operably coupled to the Ether- 
net communications interface; 
a first ISDN communications interface operably 
coupled to the ISDN router; 

40 a first ISDN converter operably coupled to the 

first ISDN communications interface; 
a first RS-422 communications interface oper- 
ably coupled to the ISDN converter; 
a first microwave transceiver operably coupled 

45 to the first RS-422 communications interface; 

a second microwave transceiver operably cou- 
pled to the first microwave transceiver; 
a second RS-422 communications interface 
operably coupled to the second microwave 

so transceiver; 

a second ISDN converter operably coupled to 
the second RS-422 communications interface; 
a second ISDN communications interface op- 
erably coupled to the second ISDN converter; 

55 an ISDN network operably coupled to the sec- 

ond ISDN communications interface; and 
a customer support center operably coupled to 
the ISDN network. 
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2. A system for remotely controlling and monitoring 
the acquisition of seismic data, comprising 

a seismic data acquisition system; 
an Ethernet communications interface opera- 5 
bly coupled to the seismic data acquisition sys- 
tem; 

an ISDN router operably coupled to the Ether- 
net communications interface; 
an ISDN communications interface operably io 
coupled to the ISDN router; 
an ISDN converter operably coupled to the IS- 
DN communications interface; 
an RS-422 communications interface operably 
coupled to the ISDN converter; 15 
a first satellite transceiver operably coupled to 
the RS-422 communications interface; 
a satellite operably coupled to the first satellite 
transceiver; 

a second satellite transceiver operably coupled 20 
to the satellite; 

an ISDN network operably coupled to the sec- 
ond satellite transceiver; and 
a customer support center operably coupled to 
the ISDN network. 25 
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er, the central command center adapted to 
transmit and receive communication signals 
and provide a user interface. 

5. The system of claim 4, wherein the remote equip- 
ment includes: 

sensors adapted to generate seismic signals; 
data collection computers operably coupled to 
the sensors; 

a video conferencing system; 
a voice communication system; and 
a remote satellite transceiver operably coupled 
to the data collection computers, the video con- 
ferencing system, and the voice communica- 
tion system. 

6. The system of claim 4, wherein the local equipment 
includes: 

a local satellite transceiver; 
a telephone communication system operably 
coupled to the local satellite transceiver; and 
a data communication system operably cou- 
pled to the local satellite transceiver. 



3. A system for remotely controlling and monitoring 7. 
the acquisition of seismic data, comprising: 

a seismic data acquisition system; 30 
an Ethernet communications interface opera- 
bly coupled to the seismic data acquisition sys- 
tem; 

a first Ethernet radio transceiver operably cou- 8. 
pled to the Ethernet communications interface; 35 
a second Ethernet radio transceiver operably 
coupled to the first Ethernet radio transceiver; 
a converter operably coupled to the second 
Ethernet radio transceiver; 
a telephone system operably coupled to the *o 
converter; 

a PSTN network operably coupled to the tele- 
phone system; and 

a customer support center operably coupled to 

the ISDN network. *5 9. 

4. A system for remotely controlling and monitoring 
the acquisition of seismic data, comprising: 



The system of claim 4, wherein the central com- 
mand center includes: 

data analysis equipment; 

video conferencing equipment; and 

a telephone system. 

A method of remotely controlling and monitoring the 
acquisition of seismic data, comprising: 

remotely collecting seismic data; 
remotely transmitting and receiving communi- 
cation signals; 

locally transmitting and receiving communica- 
tion signals; and 

locally providing a user interface to the commu- 
nication signals. 

The method of claim 8, wherein the transmitting and 
receiving is performed on a real time basis. 



remote equipment adapted to collect and trans- so 

mit seismic data and to transmit and receive 

communication signals; 

local equipment operably coupled to the remote 

equipment, the local equipment adapted to 

transmit and receive communication signals; 55 

and 

a central command center operably coupled to 
the local equipment the central command cent- 
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